Abstract. The theory of generalized neighborhood system-based approximation operators plays an important role in the theory of generalized rough sets since it includes both the neighborhood-based approximation operators and the covering-based approximation operators as its special circumstances. The theory of reduction is one of the most significant directions in rough sets. In this work, the reduction of rough set based on generalized neighborhood system operator is defined and discussed. In particular, the conditions for two generalized neighborhood system operator to generate the same lower or upper approximation are provided.
to serve such a purpose.
This paper is organized as follows. In Section 2, we recall some notions and results about generalized neighborhood system-based rough sets. In Section 3, we present the theory of reduction of rough sets based on generalized neighborhood system operator. In Section 4, we make a conclusion.
Preliminaries
In this section, we will introduce some basic concepts about generalized neighborhood system and rough sets based on generalized neighborhood system. 
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Then the set family
Definition 2.3. [5, 6] Let N be a generalized neighborhood system operator of U . For each subset X of U , the lower and upper approximations of X , N and N , respectively, are defined as follows:
Reduction of rough sets based on generalized neighborhood system
In this section, we shall present the theory of reduction of rough sets based on generalized neighborhood system. Definition 3.1. Let N be a generalized neighborhood system operator of a universeU and .
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(1) For any
, we say K is a reducible element of N at point x if there exists an
, K is irreducible element of N at point x , then we say N is irreducible at point x, otherwise N is reducible at point x.
Let N be a generalized neighborhood system operator of a universe U . For any reducible element K of N at point x , we define a operator 2 :
2
It is easy to observe that the family ( )
− is still non-empty since K is reducible element of N at point x . This shows that K N is also a generalized neighborhood system operator of the universeU . Proposition 3.1. Let N be a generalized neighborhood system operator of a universe U and K be a reducible element of N at point x . Then for any 1
K is a reducible element of N at point x if and only if it is a reducible element of
K be a reducible element of N at point x . Then there exists an
, it follows that 1 K is a reducible element of K N at point x . From Proposition 3.1 we observe easily that deleting a reducible element in a neighborhood system will not generate any new reducible elements or make other originally reducible element become irreducible elements of the new neighborhood system. Thus we can get the reduction of a neighborhood system of a universe U by deleting all reducible elements at each point in the same time or by deleting one reducible element at each point in a step. The remainder still consists of a neighborhood system of the universeU , and it is irreducible. Thus we give the definition of neighborhood system reduction as follows: such thatV K ⊂ , by the definition 2.2 , we have
, then by the definition 2.2, there exists an 
. By definition 2.3, there exists an
, and hence , by definition 2.3, we have
, then there exists
⊆ . Similar to the above proof, there exists an
N is irreducible, then we get ''
. It follows immediately that 
For upper approximation operator
By dualizing the results on lower approximation operator we get the following results on upper approximation operator. We omit the similar proofs. 
Conclusions
In this paper, we discuss the theory of reduction of rough set based on generalized neighborhood system operator, and present the conditions for two generalized neighborhood system operator to generate the same generalized neighborhood systembased lower or upper approximation operator.
